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Motivation

The Standard Model
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Can this be right?
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Need some kind of model
New signal requires a coherent physical explanation,
even trivial or effective

Make the model general
Construct simple models that describe classes of new physics, not
specific theories

Examples
Simple SM extensions: fourth generation, Z’, resonances (X->t) etc




1. 4th generation quarks (Q)
2. Heavy neutrinos (N)
3. Heavy vector bosons (Z’)




4th generation

PDG says it's ..that’s true if the
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Cross Section o [fb]

Direct searches
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Cross Section o [fb]

Direct searches
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BR space
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B(b’— Wt)

BR space
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BR space
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b’ only

mp > 335 GeV

bl+i_l

mp’ > 335-370 GeV

my > 360 GeV
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Generalized limits
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b’ heavier than t'2
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General Limits

mq’ > 290 GeV
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In progress: map to CKM space, apply constraints from other measurements




1. 4th generation quarks (Q)
2. Heavy neutrinos (N)
3. Heavy vector bosons (Z’)




Majorana neutrinos

Production via W has been studied
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neuirinos

Production via Z
avoids WIN vertex in
production mechanism

Two mass eigenstates

J— 1 (& C 0 m Q
Lm = —5(Q%Np) (md 'y ) (NZ) + h.c.

) Rajaraman & Whiteson
: -
! arXiv:1005.4407 L

pp — 4 — N1N1 — IWIW
pp — 4 — N1Noy — IWIW Z




Selection: two same-sign leptons

Reconstruction

Rajaraman & Whiteson
arXiv:1005.4407
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2. Heavy neutrinos (N)
3. Heavy vector bosons (Z’)




Z’ to muons
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Analysis
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Scan

CDF Run II Preliminary, 4.6 fb :
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o(Z’) * BR(Z*= uw) [pb]
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Summary

Searching for SM extensions

From CDF 5/fb of data

mq > 290 GeV
mz- > 1071 GeV

CDF 5/tb dataset could say:
mNn >~ 175 GeV (expected)

..... or discovery! 1/fb saw excess




